CA 02300780 2000-03-15 



16 



File flM1930ROCA01U 



WE CLAIM: 



1 . A photonic switch for alDWDM network comprising: 
a plurality / of input ports And a plurali^ ^f output p orts; 

an optical demultiplexer for separating^said wavelerigtivA^^fr^ an 

Input multichannel signal Sin(kJ)| received on an input port /, and directing 
same on an assigned ingress ar^a along a predetennlned input path; 

a switching block for directing a wavelength Xk along an optical 



path from an assigned ingp&ss 
from a plurality of egress areas 

an optical mumplexer for 

associated egress area along 
combining same ir/to an outpu 
on a port /' 



£ rea 




as 



an associated egress area selected 
; and / ^ 

directing said wavelength from said 

a predetdrmined output path, and 
rnuitichannel signal Sout (k'J'), transmitted 

aimed in claim 1 , wherein said switching 



connecting said wavelength from said 
i) to said output multichannel signal 



2. A photonics 
block comprises: 

a switch fabric for crosd-c 

input multichannel signal Sin(k,i] 
Sout(k\i*); and 

a control unit for select ng said associated egress area and 
configuring adjust said switch fabric to direct said wavelength along an 
adaptable path between said assigned ingress area and said associated 
egress area. 



3. A photonic switch as claimed in clairTf2, wherein said switch 
fabric comprises an input matrix \AnJlv/Crows and / columns of input optical 
switching elements, and an.odtput matrix with K'rows and /'columns of 
output optical switchip^lements; 
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wherein each input port is associated with a column of said input 
matrix and each wavelength arriving on said input port is associated with a 
row of said input matrix, and 

wherein each said output port is associated with a column of said 
output matrix and each wavelength transmitted at said output port is 
associated with a row of said output matrix. 



4. A photonic switch as claimed in claim 3, wherein said switching 
elements have minimum four degrees of freedom of orientation. 



5. A photonic switch as claimed in claim 3, wherein said switching 
elements are 3-D MEMS mirrors. 



6. A photonic switch as claimed in claim 3, wherein said optical 
demultiplexer and said input ports are anranged in a predetemiined 
position relative to each other along said predetemiined input path, for 
separating each input multichannel signal into component wavelengths 
according an area of incidence of said input multichannel signal on said 
demultiplexer. 



7. A photonic switch as claimed in claim 6, wherein said 
demultiplexer and said input matrix are arranged in a predetermined 
position relative to each other along said predetemiined input path, for 
directing each said component wavelength from said demultiplexer to 

said input matrix according to said wavelength and said input port /. 



8, A photonic switch 
optical elements arrange 
directing said wavelengthsfn 
area. 




claimed in claim 1 . further comprising 
g said first predetemiined input path for 
aid input port ion said assigned Ingress 



CA 02300780 2000-03-15 



18 



File 



i 



1930ROCA01U 



9, A photonic switch as claimed in claim 3, wherein said multiplexer 
and said output ports are an'anged in a predetemnined position relative to 
each other along said predetemnined output path, for combining all 
wavelengths arriving in a certain area of incidence on said multiplexer 
within an output multichannel signal. 



10 



10. A photonic switch as claimed in claim 9, wherein said 
demultiplexer and said output matrix are arranged in a predetemnined 
position relative to each other along said predetemnined output path, for 

directing each said wavelength from said output matrix to said certain 
area of incidence according to said wavelength • k and said input port /. 



11 . A photonic switch as claimed in claim 10, further comprising 
optical elements arranged along said second predetemnined path for 
15 directing said wavelength from said egress area on said associated output 
port. 



12. A photonic switch as claimed in claim 2, wherein//=/'and /=/' 




13, A photonic switch as claimed n claim 2, wherein K=:K, k=k\ l=r 



14. A photonic switch as claimedin claim 1 , wherein said switching 
block comprises: X 

25 a switch fabric for cross-connecting said wavelength from said 

input multichannel signal Sin(lCi) to said output multichannel signal 
Sout(k',i') and for cross-connecting an add wavelength incident on said 
add zone to said outputrnultichannel signal; and 

a control unit/or configuring said switch fabric to direct said 
30 wavelength along/an adaptable path between said assigned ingress area 
and said associated egress area, and configuring said switch fabric to 
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direct said add wavelength along an adaptable add path between said 
add zone and said associated egress area. 

15. A photonic switch as claimed in claim 14, further comprising a 
5 plurality of add ports. 

16. A photonic switch as claimed in claim 15, wherein said si^itch 
fabric comprises an input matrix with an input switching zone of f^rows 
and / columns of input optical switching elements and an add ^ne of M 

10 rows and A/ columns of input optical switching elements, 

wherein each input port is associated with a column/of said 
switching zone and each wavelength is associated with f row of said 
switching zone, and 

wherein each add port is associated with a coTumn of said add 
15 zone and each wavelength arriving on said add p9n is associated with a 
row of said add zone. 



17. A photonic switch as claimed in j2^aim 1 wherein said switching 
yj block comprises: 

20 a switch fabric for cross-connectrhg said wavelength X,k from said 

0] input multichannel signal Sin(k,i) to s^aid output multichannel signal 

p Sout(k'J') and for cross-connecting/tlrop wavelength from said input 

Q multichannel signal on said drop/one; and 

a control unit for configunng said switch fabric to direct said 
25 wavelength along an adaptajzfle path between said assigned ingress area 
and said associated egress area and for directing said drop wavelength 
along an adaptable drop path between said assigned ingress area and 
said drop zone. 

30 18. A photOTiic switch as claimed in claim 1 , further comprising a 

plurality of drop ports. 
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19. A photonic switch as claimed in claim 18, wherein s^id switch 
fabric comprises an output matrix with K'rows and /'colun;rfis of output 
optical switching elements and a drop zone of M'rows^d A/' columns of 
output optical switching elements. / 

wherein each said output port is associated with a column of said 
switching zone and each said wavelength is a^ociated with a row of said 
switching zone, and / 

wherein each drop port is associated with a column of said drop 
zone and each wavelength arriving oj/said drop port is associated with a 
row of said drop zone. / 

20. A method of routing a wavelength within a photonic swHch of a 
DWDM network, comprisirW: 

pre-establishing an input optical path between an Input port 
associated with said wavelength and an assigned optical switching 
element of an inputmatrix, according to a connectivity map; 

establishing an adaptable path from said assigned optical switching 
element to an associated optical switching element of an output matrix; 
and / 

pre-jBStablishing an output optical path between said associated 
optical switching element and an output port of interest according to said 
connecHvity map, 

21 . A method as claimed in claim 20, further comprising transiting 
said adaptable route to connect said assigned optical switching element to 
another optical switching element of said output matrix, whenever said 
connectivity map changes. 



22. A photonic switch/for routing a plurality of wavelengths of a 
DWD transport networi<^tween a plurality of input ports and a plurality 
of output ports comprising: 
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an all-optical switch fabric for cross-connecting a wavelength A,k 
from an optical Input multichannel signal Sin(k,i) to an optical output 
multichannel signal Sout(k'J'). along an adaptable optical path; and 

a control unit for configuring said adaptable optical path. 

23. A photonic switch as claimed in claim 22 further comprising an 
optical demultiplexer for sepe rating said wavelength Xk from said optical 
input multichannel signal and directing same on an assigned ingress area 
of said switch fabric along a predetermined input path. 



24. A photonic svj(Jtd i as clairpi sd in claim 23. further comprising an 
optical multiplexer fopl^ceiving said y^aveiength X.|< received along a 
predetennined output path tom an associated egress area of said switch 
fabric, and combining samd with said rnultichannel output signal. 



25. A photonic swit(^h 
optical switch fabrjc comp 
optical switching elerfvents, 
column of said input matri> 
of said input matrix. 



claimed^ln claim 22. wherein said all- 
is an input matrix of /Crows and / columns of 
wherein each input port is associated with a 
, and each wavelength is associated with a row 



26. A photonic switch as claimed in claim 25, wherein said all- 
optical switch fabric further comprises an output matrix of /Crows and / 
columns of optical switchin j elements, wherein each output port is 
associated with a column o| said output matrix and each wavelength is 
associated with a row of said output matrix. 



27. A photonic switch as claimed in darfm 22, wherein said all- 
optical switch fabric comprises an inputjTtatrix with a switching zone of K 
rows and / columns of optical switeWrig elements, and an add zone of M 
rows and A/ columns of input 5>|i«cal switching elements, 
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wherein each input port is associated with a column of said input 
matrix, and each wavelength i^^sociated with a row of said input matrix, 
and ^^^^ 

wherein^acJn add port is associated with a column of said add 
zone arid-each wavelength arriving on said add port is associated with a 
jrpWof said add zone. 



28. A photonic switches claimed in claim 22, wherein said switch 
fabric comprises an outpirt rriatiax with /C'rows and /'columns of output 
10 optical switching elements, w>?(erein each said output port is associated 
with a column of said outJJtStlmatrix, and each said wavelength is 
associated with a row of saia output matrix. 




0^ 



15 



Oi 

Li 



29, A photonic switch as claimed in claim 22fwherein said switch 
fabric comprises an output matrix with a swijchmg zone of /C'rows and /' 
columns of optical switching elements^nd a drop zone of iW'rows and A/' 
columns of optical switching etepn^s, 

wherein each said output port is associated with a column of said 
switching zone and epdi said wavelength is associated with a row of said 
20 output matrix,^d 

whejein each drop port is associated with a column of said drop 
zone apd each wavelength arriving on said drop port is associated with a 
rowjOT said drop zone. 

25 30. A photonic switch as claimed in claim 3, wherein said input and 

said output matrices are an^anged In two different planes. 



31 . A photonic switch as claimed in claim 30, wherein said planes 
are substantially parallel to each-other. 
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32. A photonic switch as claimed in claim 3 wherein said input and 
output matrices are an^anged substantially in the same plane and wherein 
said switch block further comprises directing means arranged in the path 
of the light between said input and output matrices. 



